ABSTRCT: Poly(vinylidene fluoride) (PVDF)/1-butylpyridinium hexafluorophosphate ([BPy]PF 6 ) flat sheet membranes were successfully prepared via thermally induced phase separation (TIPS) melt technology. The effect of ionic liquid concentration on the morphology, permeability and strength of the fabricated membrane was studied.
INTRODUCTION
The thermally induced phase separation (TIPS) process is a wellknown method for preparing the porous membranes. PVDF membrane has attracted much attraction regarding its noticeable advantages over other polymer membranes such as satisfactory stability against vigorous chemicals that are used for membrane cleaning and considerable thermal resistance. Many techniques have been used for PVDF membrane fabrication. Porous PVDF membranes can be prepared via NIPS method since PVDF has good compatibility with dimethylacetamide and N-methylpyrrolidone at room temperature. Polyvinylidene fluoride (PVDF) membranes production process requires a large amount of organic solvent, environmental pollution and the waste of raw materials is very serious. PVDF membranes will be prepared by thermally induced phase which takes PVDF as membrane material and uses ionic liquids to replace organic solvent as diluents in this paper. The aim of this work is to prepare porous PVDF membrane from a binary system including PVDF, 1-butylpyridinium hexafluorophosphate ([BPy]PF 6 ) via TIPS method. The effect of ionic liquid concentration on the morphology, permeability and strength of the membrane was studied.
EXPERIMENTAL

Materials
The PVDF used in the study was purchased from Solef company (type 1010). 
Characterization of the membrane
The dry membranes were fractured in liquid nitrogen and treated with Au/Pd sputtering. The cross-sections and the surfaces of the membranes were examined using a field-emission scanning electron microscopy system (FESEM, Model S4800, Hitachi, Japan).
The tensile strength and elongation for the membranes were evaluated with a stress-strain test using a tensile test instrument (CMT4204, Meitesi Industry System (China) Co., Ltd.).
The water flux of the membranes was measured in a pressure-driven filtration cell. The pure water flux (J w ) was calculated using the following equation:
Where V, A, and ∆t denote the volume of permeated water (L), sample area (m 2 ), and the permeation time (h) , respectively.
RESULTS AND DISCUSSION
Morphological study of PVDF hollow fibers
The effect of PVDF/[BPy]PF 6 ration in mixture on cross-sectional structure of membrane is shown in Fig. 1 .In the system, the cross-sectional structures of membranes entirely presented spherulitic structure and the spherulites become bigger and more perfect as the PVDF/[BPy]PF 6 ratio increased in mixture as shown in Fig. 1(a) , (b),(c),and (d). On the one hand, the volume in the unit space bigger and then it is easier to gather with the increase of concentration of PVDF. On the other hand, the spherulite growth will squeeze the diluents and then form the diluents gathered in the process of phase separation.
The mechanical properties of membranes
The tensile strength and elongation are two important parameters used to describe the mechanical properties of membrane. As shown in Fig.2 , the mechanical performance of membrane is best is the PVDF initial concentration is 50 wt%. The tensile strength from 5.32
MPa to 14.20 MPa and the elongation from 98.65% to 30.4% with PVDF concentration increasing. Due to polymer molecular chain winding more closely with PVDF concentration increasing make the tensile strength of PVDF membrane increasing. For the change of membrane elongation is mainly attributed to residual ionic liquid plasticizing effect. 
